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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform recording stably 
over a long term by aggregating particles of coloring 
matter efficiently. 

SOLUTION: The recording head 1 of an image forming 
unit comprises a substrate 2 on which a plurality of ink 
channels 4 are formed. An annular recording electrode 6 
is formed coaxially with the opening 4a of each ink 
channel 4 on the upper surface 2a of the substrate 2. An 
ink case 8 forming a cavity 7 with respect to the 
substrate 2 is disposed under the substrate 2. A control 
electrode 14 is formed on the bottom of the case 8 
while extending substantially in parallel with each 
recording electrode 6. Each recording electrode 6 is 
applied with a recording voltage corresponding to an 
image signal. The control electrode 14 is applied with a 
control voltage higher than the jet voltage during the 
recording operation and applied with a control voltage 
lower than the bias voltage during non-recording 
operation. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Image formation equipment characterized by providing the following The hold section 
which held record liquid which distributed a colorings-material particle charged in an insulating 
liquid A supply way which supplies record liquid of these hold circles to a regurgitation location 
which adjoined the above-mentioned hold section, A record means which forms the other 
electric field in a non-record medium which countered this regurgitation location from the 
above-mentioned regurgitation location, condenses a coloring-material particle in record liquid 
supplied to the above-mentioned regurgitation location, and is made to breathe out towards a 
non-record medium, A control means to which electric field passing through the above- 
mentioned hold section and a supply way are formed in, and a coloring-material particle in record 
liquid in the above-mentioned hold section and a supply way is moved 

[Claim 2] Image formation equipment characterized by providing the following The hold section 
which held record liquid which distributed a coloring-material particle charged in an insulating 
liquid A supply way which supplies record liquid of these hold circles to a regurgitation location 
which adjoined the above-mentioned hold section, A record means which forms the other 
electric field in a non-record medium which countered this regurgitation location from the 
above-mentioned regurgitation location, condenses a coloring-material particle in record liquid 
supplied to the above-mentioned regurgitation location, and is made to breathe out towards a 
non-record medium, The 1 st electric field of the other side are formed in the above-mentioned 
regurgitation location through the above-mentioned hold section and a supply way during record 
actuation by the above-mentioned record means. A coloring-material particle in record liquid in 
the above-mentioned hold section and a supply way is turned and moved to the above- 
mentioned regurgitation location. A control means which the 1st electric field passing through 
the above-mentioned hold section and a supply way of the above and the 2nd electric field of 
reverse sense are formed [ control means ] at the time of non-recording actuation by the 
above-mentioned record means, and moves a coloring-material particle in record liquid in the 
above-mentioned hold section and a supply way in the direction which separates from the 
above-mentioned regurgitation location 

[Claim 3] Image formation equipment characterized by providing the following The hold section 
which held record liquid which distributed a coloring-material particle charged in an insulating 
liquid A supply way which supplies record liquid of these hold circles to a regurgitation location 
which adjoined the above-mentioned hold section, A record means which forms the other 
electric field in a non-record medium which countered this regurgitation location from the 
above-mentioned regurgitation location, condenses a coloring-material particle in record liquid 
supplied to the above-mentioned regurgitation location, and is made to breathe out towards a 
non-record medium, A control means which the 1st electric field of the other side, and this 1st 
electric field and the 2nd electric field of reverse sense are formed [ control means ] in the 
above-mentioned regurgitation location by turns through the above-mentioned hold section and 
a supply way, and vibrates a coloring-material particle in record liquid in the above-mentioned 
hold section and a supply way 

[Claim 4] Image formation equipment characterized by providing the following The hold section 
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which held record liquid which distributed a coloring-material particle charged in an insulating 
liquid A supply way which supplies record liquid of these hold circles to a regurgitation location 
which adjoined the above-mentioned hold section, A record means which forms the other 
electric field in a non-record medium which countered this regurgitation location from the 
above-mentioned regurgitation location, condenses a coloring-material particle in record liquid 
supplied to the above-mentioned regurgitation location, and is made to breathe out towards a 
non-record medium, The 1st electric field of the other side are formed in the above-mentioned 
regurgitation location through the above-mentioned hold section and a supply way during record 
actuation by the above-mentioned record means. A coloring-material particle in record liquid in 
the above-mentioned hold section and a supply way is turned and moved to the above- 
mentioned regurgitation location. A control means which the 2nd electric field of the other side, 
and this 2nd electric field and the 3rd electric field of reverse sense are formed [ control 
means ] in the above-mentioned regurgitation location by turns through the above-mentioned 
hold section and a supply way at the time of non-recording actuation by the above-mentioned 
record means, and vibrates a coloring-material particle in record liquid in the above-mentioned 
hold section and a supply way 

[Claim 5] Image formation equipment characterized by providing the following A hold container 
which held record liquid which distributed a coloring-material particle charged in an insulating 
liquid A supply way which supplies record liquid in this hold container to a regurgitation location 
which adjoined the 1 side of the above-mentioned hold container, A record electrode prepared in 
the perimeter of a opening in the above-mentioned regurgitation location of the above- 
mentioned supply way, Bias voltage for making a coloring-material particle in record liquid 
condense near [ a regurgitation location ] the above, And record voltage which has regurgitation 
voltage for making a coloring-material particle condensed in the above-mentioned regurgitation 
location breathe out towards a non-record medium which countered this regurgitation location 
from the above-mentioned regurgitation location A record means which is impressed by the 
above-mentioned record electrode according to a picture signal, condenses a coloring-material 
particle in record liquid supplied to the above-mentioned regurgitation location, and is made to 
, breathe out towards a non-record medium, A control electrode arranged in a location which is in 
the above-mentioned hold container and is distant from the above-mentioned regurgitation 
location, A control means to which control voltage for forming the 1st electric field of the other 
side and the 1 st electric field, and the 2nd electric field of reverse sense in a record electrode 
from the above-mentioned control electrode through the above-mentioned hold container and a 
supply way is impressed to the above-mentioned control electrode, and a coloring-material 
particle in the above-mentioned hold container and record liquid in a supply way is moved 
[Claim 6] A hold container which held record liquid which distributed a coloring-material particle 
charged in an insulating liquid A supply way which supplies record liquid in this hold container to 
a regurgitation location which adjoined the 1 side of the above-mentioned hold container, A 
record electrode prepared in the perimeter of a opening in the above-mentioned regurgitation 
location of the above-mentioned supply way, Regurgitation voltage for making a coloring-material 
particle condensed in bias voltage and the above-mentioned regurgitation location for making a 
coloring-material particle in record liquid condense near [ a regurgitation location ] the above 
breathe out towards a non-record medium which countered this regurgitation location from the 
above-mentioned regurgitation location Are image formation equipment equipped with the above, 
and during record actuation by the above-mentioned record means, impress the 1st control 
voltage of the above to the above-mentioned control electrode, and a coloring-material particle 
in the above-mentioned hold container and record liquid in a supply way is turned and moved to 
the above-mentioned regurgitation location. It is characterized by having impressed the 2nd 
control voltage of the above to the above-mentioned control electrode at the time of non- 
recording actuation by the above-mentioned record means, and having a control means which 
moves a coloring-material particle in the above-mentioned hold container and record liquid in a 
supply way in the direction which separates from the above-mentioned regurgitation location. 
[Claim 7] Image formation equipment characterized by providing the following A hold container 
which held record liquid which distributed a coloring-material particle charged in an insulating 
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liquid A supply way which supplies record liquid in this hold container to a regurgitation location 
which adjoined the 1 side of the above-mentioned hold container, A record electrode prepared in 
the perimeter of a opening in the above-mentioned regurgitation location of the above- 
mentioned supply way, Bias voltage for making a coloring-material particle in record liquid 
condense near [ a regurgitation location ] the above, And record voltage which has regurgitation 
voltage for making a coloring-material particle condensed in the above-mentioned regurgitation 
location breathe out towards a non-record medium which countered this regurgitation location 
from the above-mentioned regurgitation location A record means which is impressed by the 
above-mentioned record electrode according to a picture signal, condenses a coloring-material 
particle in record liquid supplied to the above-mentioned regurgitation location, and is made to 
breathe out towards a non-record medium, A control electrode arranged in a location which is in 
the above-mentioned hold container and is distant from the above-mentioned regurgitation 
location, The 1 st control voltage higher than the above-mentioned regurgitation voltage for 
forming the 1st electric field of the other side in a record electrode from the above-mentioned 
control electrode through the above-mentioned hold container and a supply way, And a control 
means which the 2nd control voltage lower than the above-mentioned bias voltage for forming 
the 1st electric field and the 2nd electric field of reverse sense is impressed [ control means ] to 
the above-mentioned control electrode by turns, and vibrates a coloring-material particle in the 
above-mentioned hold container and record liquid in a supply way 

[Claim 8] Image formation equipment according to claim 7 characterized by synchronizing 
regurgitation voltage impressed to the 1st control voltage and above-mentioned record electrode 
which are impressed to the above-mentioned control electrode. 

[Claim 9] A hold container which held record liquid which distributed a coloring-material particle 
charged in an insulating liquid A supply way which supplies record liquid in this hold container to 
a regurgitation location which adjoined the 1 side of the above-mentioned hold container, A 
record electrode prepared in the perimeter of a opening in the above-mentioned regurgitation 
location of the above-mentioned supply way, Regurgitation voltage for making a coloring-material 
particle condensed in bias voltage and the above-mentioned regurgitation location for making a 
coloring-material particle in record liquid condense near [ a regurgitation location ] the above 
breathe out towards a non-record medium which countered this regurgitation location from the 
above-mentioned regurgitation location Are image formation equipment equipped with the above, 
and during record actuation by the above-mentioned record means, impress the 1 st control 
voltage of the above to the above-mentioned control electrode, and a coloring-material particle 
in the above-mentioned hold container and record liquid in a supply way is turned and moved to 
the above-mentioned regurgitation location. It is characterized by having a control means which 
the 2nd control voltage of the above and the 3rd control voltage are impressed [ control means ] 
to the above-mentioned control electrode by turns at the time of non-recording actuation by 
the above-mentioned record means, and vibrates a coloring-material particle in the above- 
mentioned hold container and record liquid in a supply way. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to image formation 
equipments, such as a copying machine and a printer, makes electrostatic force act on the 
record liquid which distributed the coloring-material particle charged especially in the insulating 
liquid, and relates to the image formation equipment which a record medium-ed is made to turn 
and breathe out the condensed coloring-material particle, and forms an image. 
[0002] 

[Description of the Prior Art] The ink (record liquid) which contains the toner particle as a 
coloring-material particle through the slit which has arranged many electrodes is conventionally 
supplied to much conductive nozzles and the interior as image formation equipments, such as a 
copying machine and a printer, and the so-called ink jet printer which an ink drop is made to fly 
on the recording paper which the high voltage was impressed to the nozzle or the electrode, and 
the toner particle was electrified, and countered, and forms an image is known. 
[0003] 

[Problem(s) to be Solved by the Invention] In this kind of ink jet printer, in order to make an ink 
drop breathe out through the nozzle and slit which have a very fine opening, a toner adheres 
near a opening and tends to produce blinding. For this reason, there was a problem that record 
continued and stabilized at the long period of time could not be performed. 
[0004] This invention was made in view of the above point, and that purpose can be condensed 
efficiently, without making the coloring-material particle in record liquid fix, and is to offer the 
image formation equipment which can perform record continued and stabilized at the long period 
of time. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, among this 
invention image formation equipment according to claim 1 The hold section which held record 
liquid which distributed a coloring-material particle charged in an insulating liquid, A supply way 
which supplies record liquid of these hold circles to a regurgitation location which adjoined the 
above-mentioned hold section, A record means which forms the other electric field in a non- 
record medium which countered this regurgitation location from the above-mentioned 
regurgitation location, condenses a coloring-material particle in record liquid supplied to the 
above-mentioned regurgitation location, and is made to breathe out towards a non-record 
medium, Electric field passing through the above-mentioned hold section and a supply way were 
formed, and it has a control means to which a coloring-material particle in record liquid in the 
above-mentioned hold section and a supply way is moved. 

[0006] Among this invention, moreover, image formation equipment according to claim 2 The hold 
section which held record liquid which distributed a coloring-material particle charged in an 
insulating liquid, A supply way which supplies record liquid of these hold circles to a regurgitation 
location which adjoined the above-mentioned hold section, A record means which forms the 
other electric field in a non-record medium which countered this regurgitation location from the 
above-mentioned regurgitation location, condenses a coloring-material particle in record liquid 
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supplied to the above-mentioned regurgitation location, and is made to breathe out towards a 
non-record medium, The 1 st electric field of the other side are formed in the above-mentioned 
regurgitation location through the above-mentioned hold section and a supply way during record 
actuation by the above-mentioned record means. A coloring-material particle in record liquid in 
the above-mentioned hold section and a supply way is turned and moved to the above- 
mentioned regurgitation location. At the time of non-recording actuation by the above- 
mentioned record means, the 1 st electric field passing through the above-mentioned hold 
section and a supply way of the above and the 2nd electric field of reverse sense were formed, 
and it has a control means which moves a coloring-material particle in record liquid in the 
above-mentioned hold section and a supply way in the direction which separates from the 
above-mentioned regurgitation location. 

[0007] Among this invention, moreover, image formation equipment according to claim 3 The hold 
section which held record liquid which distributed a coloring-material particle charged in an 
insulating liquid, A supply way which supplies record liquid of these hold circles to a regurgitation 
location which adjoined the above-mentioned hold section, A record means which forms the 
other electric field in a non-record medium which countered this regurgitation location from the 
above-mentioned regurgitation location, condenses a coloring-material particle in record liquid 
supplied to the above-mentioned regurgitation location, and is made to breathe out towards a 
non-record medium, The 1st electric field of the other side, and this 1st electric field and the 
2nd electric field of reverse sense were formed in the above-mentioned regurgitation location by 
turns through the above-mentioned hold section and a supply way, and it has a control means 
which vibrates a coloring-material particle in record liquid in the above-mentioned hold section 
and a supply way. 

[0008] Among this invention, moreover, image formation equipment according to claim 4 The hold 
section which held record liquid which distributed a coloring-material particle charged in an 
insulating liquid, A supply way which supplies record liquid of these hold circles to a regurgitation 
location which adjoined the above-mentioned hold section, A record means which forms the 
other electric field in a non-record medium which countered this regurgitation location from the 
above-mentioned regurgitation location, condenses a coloring-material particle in record liquid 
supplied to the above-mentioned regurgitation location, and is made to breathe out towards a 
non-record medium, The 1st electric field of the other side are formed in the above-mentioned 
regurgitation location through the above-mentioned hold section and a supply way during record 
actuation by the above-mentioned record means. A coloring-material particle in record liquid in 
the above-mentioned hold section and a supply way is turned and moved to the above- 
mentioned regurgitation location. At the time of non-recording actuation by the above- 
mentioned record means, the 2nd electric field of the other side, and this 2nd electric field and 
the 3rd electric field of reverse sense were formed in the above-mentioned regurgitation 
location by turns through the above-mentioned hold section and a supply way, and it has a 
control means which vibrates a coloring-material particle in record liquid in the above-mentioned 
hold section and a supply way. 

[0009] Among this invention, moreover, image formation equipment according to claim 5 A hold 
container which held record liquid which distributed a coloring-material particle charged in an 
insulating liquid, A supply way which supplies record liquid in this hold container to a 
regurgitation location which adjoined the 1 side of the above-mentioned hold container, A record 
electrode prepared in the perimeter of a opening in the above-mentioned regurgitation location 
of the above-mentioned supply way, Bias voltage for making a coloringrmaterial particle in 
record liquid condense near [ a regurgitation location ] the above, And record voltage which has 
regurgitation voltage for making a coloring-material particle condensed in the above-mentioned 
regurgitation location breathe out towards a non-record medium which countered this 
regurgitation location from the above-mentioned regurgitation location A record means which is 
impressed by the above-mentioned record electrode according to a picture signal, condenses a 
coloring-material particle in record liquid supplied to the above-mentioned regurgitation location, 
and is made to breathe out towards a non-record medium, A control electrode arranged in a 
location which is in the above-mentioned hold container and is distant from the above- 
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mentioned regurgitation location, Control voltage for forming the 1st electric field of the other 
side and the 1st electric field, and the 2nd electric field of reverse sense in a record electrode 
from the above-mentioned control electrode through the above-mentioned hold container and a 
supply way was impressed to the above-mentioned control electrode, and it has a control means 
to which a coloring-material particle in the above-mentioned hold container and record liquid in a 
supply way is moved. 

[0010] Among this invention, moreover, image formation equipment according to claim 6 A hold 
container which held record licyjid which distributed a coloring-material particle charged in an 
insulating liquid, A supply way which supplies record liquid in this hold container to a 
regurgitation location which adjoined the 1 side of the above-mentioned hold container, A record 
electrode prepared in the perimeter of a opening in the above-mentioned regurgitation location 
of the above-mentioned supply way, Bias voltage for making a coloring-material particle in 
record liquid condense near [ a regurgitation location ] the above, And record voltage which has 
regurgitation voltage for making a coloring-material particle condensed in the above-mentioned 
regurgitation location breathe out towards a non-record medium which countered this 
regurgitation location from the above-mentioned regurgitation location A record means which is 
impressed by the above-mentioned record electrode according to a picture signal, condenses a 
coloring-material particle in record liquid supplied to the above-mentioned regurgitation location, 
and is made to breathe out towards a non-record medium, A control electrode arranged in a 
location which is in the above-mentioned hold container and is distant from the above- 
mentioned regurgitation location, The 1st control voltage higher than the above-mentioned 
regurgitation voltage for forming the 1st electric field of the other side in a record electrode from 
the above-mentioned control electrode through the above-mentioned hold container and a 
supply way, And it is what impresses the 2nd control voltage lower than the above-mentioned 
bias voltage for forming the 1st electric field and the 2nd electric field of reverse sense to the 
above-mentioned control electrode. During record actuation by the above-mentioned record 
means, impress the 1st control voltage of the above to the above-mentioned control electrode, 
and a coloring-material particle in the above-mentioned hold container and record liquid in a 
supply way is turned and moved to the above-mentioned regurgitation location. At the time of 
non-recording actuation by the above-mentioned record means, the 2nd control voltage of the 
above was impressed to the above-mentioned control electrode, and it has a control means 
which moves a coloring-material particle in the above-mentioned hold container and record liquid 
in a supply way in the direction which separates from the above-mentioned regurgitation 
location. 

[0011] Among this invention, moreover, image formation equipment according to claim 7 A hold 
container which held record liquid which distributed a coloring-material particle charged in an 
insulating liquid, A supply way which supplies record liquid in this hold container to a 
regurgitation location which adjoined the 1 side of the above-mentioned hold container, A record 
electrode prepared in the perimeter of a opening in the above-mentioned regurgitation location 
of the above-mentioned supply way, Bias voltage for making a colorings-material particle in 
record liquid condense near [ a regurgitation location ] the above, And record voltage which has 
regurgitation voltage for making a coloring-material particle condensed in the above-mentioned 
regurgitation location breathe out towards a non-record medium which countered this 
regurgitation location from the above-mentioned regurgitation location A record means which is 
impressed by the above-mentioned record electrode according to a picture signal, condenses a 
coloring-material particle in record liquid supplied to the above-mentioned regurgitation location, 
and is made to breathe out towards a non-record medium, A control electrode arranged in a 
location which is in the above-mentioned hold container and is distant from the above- 
mentioned regurgitation location, The 1st control voltage higher than the above-mentioned 
regurgitation voltage for forming the 1 st electric field of the other side in a record electrode from 
the above-mentioned control electrode through the above-mentioned hold container and a 
supply way, And the 2nd control voltage lower than the above-mentioned bias voltage for 
forming the 1st electric field and the 2nd electric field of reverse sense was impressed to the 
above-mentioned control electrode by turns, and it has a control means which vibrates a 
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coloring-material particle in the above-mentioned hold container and record liquid in a supply 
way. 

[0012] Moreover, according to image formation equipment according to claim 8, it is 
characterized by synchronizing regurgitation voltage impressed to the 1 st control voltage and 
above-mentioned record electrode which are impressed to the above-mentioned control 
electrode among this invention. 

[0013] Among this invention, furthermore, image formation equipment according to claim 9 A hold 
container which held record liquid which distributed a coloring-material particle charged in an 
insulating liquid, A supply way which supplies record liquid in this hold container to a 
regurgitation location which adjoined the 1 side of the above-mentioned hold container, A record 
electrode prepared in the perimeter of a opening in the above-mentioned regurgitation location 
of the above-mentioned supply way, Bias voltage for making a coloring-material particle in 
record liquid condense near [ a regurgitation location ] the above, And record voltage which has 
regurgitation voltage for making a coloring-material particle condensed in the above-mentioned 
regurgitation location breathe out towards a non-record medium which countered this 
regurgitation location from the above-mentioned regurgitation location A record means which is 
impressed by the above-mentioned record electrode according to a picture signal, condenses a 
coloring-material particle in record liquid supplied to the above-mentioned regurgitation location, 
and is made to breathe out towards a non-record medium, A control electrode arranged in a 
location which is in the above-mentioned hold container and is distant from the above- 
mentioned regurgitation location, The 1 st control voltage higher than the above-mentioned 
regurgitation voltage for forming the 1 st electric field of the other side in a record electrode from 
the above-mentioned control electrode through the above-mentioned hold container and a 
supply way, The 2nd control voltage for forming the 1st electric field of the above, and the 2nd 
electric field of the same direction, And it is what impresses the 3rd control voltage for forming 
the 2nd electric field and the 3rd electric field of reverse sense to the above-mentioned control 
electrode. During record actuation by the above-mentioned record means, impress the 1st 
control voltage of the above to the above-mentioned control electrode, and a coloring-material 
particle in the above-mentioned hold container and record liquid in a supply way is turned and 
moved to the above-mentioned regurgitation location. It has a control means which the 2nd 
control voltage of the above and the 3rd control voltage are impressed [ control means ] to the 
above-mentioned control electrode by turns at the time of non-recording actuation by the 
above-mentioned record means, and vibrates a coloring-material particle in the above- 
mentioned hold container and record liquid in a supply way. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is 
explained to details, referring to a drawing. The important section of the ink jet printer (a printer 
is only called hereafter) as image formation equipment concerning the gestalt of implementation 
of this invention, i.e., the (a) plan of the recording head 1 of a printer, the (b) cross-sectional 
view, and the (c) drawing of longitudinal section are roughly shown in d rawin g 1 . 
[0015] The recording head 1 has the rectangle tabular substrate 2 formed with the insulating 
material. Two or more circular opening 4a installed in the single tier side by side at intervals of 
predetermined along with the longitudinal direction is formed in upper surface 2a of a substrate 
2. Moreover, two or more ink passage 4 which penetrated the substrate 2 so that it might be 
open for free passage to each opening 4a is formed in the substrate 2. 

[0016] Corresponding to each opening 4a, the record electrode 6 of the shape of two or more 
circular ring is formed in upper surface 2a of a substrate 2. In addition, each record electrode 6 
is formed in opening 4a, the ink passage 4, and the same axle. Moreover, from each record 
electrode 6, lead 6a for connecting with IC for a drive which is not illustrated is pulled out in the 
respectively same direction. 

[0017] Under the substrate 2, a mold cavity 7 is formed between substrates 2, and the ink hold 
container 8 (a container 8 is only called hereafter) of the rectangle cube type which consists of 
an insulating member which held the ink as record liquid in this mold cavity 7 is formed. Two or 
more ink exhaust port 8b for making the ink in a mold cavity 7 flow out towards two or more ink 
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feed hopper 8a for making the ink stored in the ink service tank which is not illustrated flow in a 
mold cavity 7 and the ink recovery tank which is not illustrated is formed in the side of a 
container 8. 

[0018] The insulating guide film 10 for guiding the ink in a mold cavity 7 towards opening 4a 
through each ink passage 4 is arranged in the location which is the interior of a container 8 and 
approached the substrate 2. The guide film 10 is installed along the direction of longitudinal 
direction abbreviation which crosses each ink passage 4, i.e., the center of a recording head 1 , 
and is arranged in the field which carries out an abbreviation rectangular cross with a substrate 
2. Two or more projections 1 2 prolonged up through each ink passage 4 of a substrate 2 are 
formed in upper limit 10a by which the guide film 10 faced the substrate 2. Each projection 12 
has the tip of the taper which extended up over the record electrode 6. 

[0019] Moreover, it is in a mold cavity 7 and the control electrode 14 prolonged in abbreviation 
parallel to each record electrode 6 mentioned above is arranged in the pars basilaris ossis 
occipitalis of a container 8. That is, two or more record electrodes 6 and control electrodes 14 
are arranged, respectively by the physical relationship which sandwiches the mold cavity 7 which 
held ink up and down. In addition, the drive circuit which is not illustrated is connected to the 
control electrode 14, and the control voltage mentioned later is impressed. 
[0020] The recording head 1 constituted as mentioned above is positioned so that the field in 
which upper surface 2a6 of a substrate 2, i.e., two or more record electrodes, was formed may 
become an abbreviation horizontal. Furthermore, the counterelectrode (it mentions later) 
grounded in the location which carried out predetermined distance alienation is installed in the 
vertical upper part by upper surface 2a and abbreviation parallel from upper surface 2a of a 
substrate 2. And the form P as a record medium-ed (it mentions later) is supplied along the field 
where the counterelectrode countered the recording head 1 . 

[0021] Hereafter, it explains that the ink in a recording head 1 flows. The ink held in the mold 
cavity 7 distributes the toner particle charged in insulating carrier liquid, and is formed. With the 
gestalt of this operation, the toner particle is charged in straight polarity within ink. 
[0022] ink is supplied by the predetermined flow rate from the ink service tank which is not a 
drawing example through the supply pipe which is not a drawing example, and flows in a mold 
cavity 7 through two or more ink feed hopper 8a. the capillary action of two or more ink passage 
4 where the ink which filled the inside of a mold cavity 7 was formed in the substrate 2, and two 
or more projections 12 of the guide film 10 — getting wet — it goes up in the direction of a 
counterelectrode through each ink passage 4 and each opening 4a. At this time, the ink meniscus 
of the approximate circle drill configuration which made the tip of each projection top-most 
vertices is formed in the perimeter of each projection 12 of the guide film 10, respectively. 
[0023] Thus, where an ink meniscus is formed along with each projection 12 of the guide film 10, 
some ink which flowed in the mold cavity 7 flows out of a recording head 1 through two or more 
ink exhaust port 8b. The ink which flowed out of the recording head 1 is collected to the ink 
recovery tank which is not illustrated through the exhaust pipe which is not illustrated. At this 
time, the flow of ink is set as the value by which the configuration of the ink meniscus formed 
along with each projection 12 is stabilized. 

[0024] The wave of the record voltage alternatively impressed according to a picture signal is 
shown in drawin g 2 to each record electrode 6 of a recording head 1. Moreover, the action of the 
ink in about six record electrode when impressing this record voltage is shown in drawing 3 . 
Hereafter, with reference to drawing 2 and drawing 3 , the action of about six record electrode 
[ which impressed record voltage ] ink, i.e., discharging of an ink drop, is explained. 
[0025] First, ON of the power supply of a printer impresses bias voltage to all the record 
electrodes 6 of a recording head 1 . This bias voltage is the direct current voltage of the same 
straight polarity as the toner particle in ink, and is set as the magnitude which does not fly in a 
toner particle towards a counterelectrode from the top-most vertices of the ink meniscus near 
the tip of the projection 1 2 corresponding to each record electrode 6. 

[0026] Thus, if bias voltage is impressed to all the record electrodes 6, as shown in drawing 3 (a), 
the other electric field E will be formed in a counterelectrode 16 from each record electrode 6. 
And according to the electrostatic force by this electric field E, the toner particle 22 in ink 20 
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goes up the inside of ink 20 along with the ink meniscus 25, and the toner particle 22 condenses 
the top-most vertices of the ink meniscus 25, i.e., near the tip of the projection 12 of the guide 
film 10. That is, since the configuration of the ink meniscus 25 is a taper toward the 
counterelectrode 16, it is concentrated on the top-most vertices of the ink meniscus 25, and the 
toner particle 22 in the ink meniscus 25 goes up along with projection 12, being comparatively 
collected in the center of the low record electrode 6 of potential, and electric field E are 
condensed on the top-most vertices of the ink meniscus 25. 

[0027] Thus, if bias voltage is impressed to each record electrode 6 and the toner particle 22 
condenses near the top-most vertices of the ink meniscus 25, pulse-like regurgitation voltage 
higher than bias voltage as shown in drawin g 2 will be impressed to the record electrode 6 
chosen according to the picture signal. In addition, the record electrode 6 which does not 
perform record actuation is maintained by bias voltage. 

[0028] Thus, in about six record electrode to which regurgitation voltage was impressed, as 
shown in drawing 3 (b), the ink meniscus 25 swells in the counterelectrode 16 direction under the 
effect still stronger than the time of bias of electric-field E\ And if the electrostatic force which 
acts on the toner aggregate 26 condensed near the top-most vertices of the ink meniscus 25 
smashes the surface tension of the ink meniscus 25, as shown in drawing 3 (c), the toner 
aggregate 26 will fly in the counterelectrode 16 direction as an ink drop 27. Thereby, the dot by 
the ink drop 27 is formed on the form P supplied between counterelectrodes 1 6. 
[0029] Then, the potential of the record electrode 6 with which the ink drop 27 flew is returned 
to a bias value, and the configuration of the ink meniscus 25 is returned to the configuration 
shown in drawing 3 (a), and prepares for the next record actuation. 

[0030] As mentioned above, by impressing the record voltage shown in drawing 2 to the record 
electrode 6 chosen according to the picture signal, the toner particle 22 in ink 20 can be 
efficiently condensed on the top-most vertices of the ink meniscus 25, and the high- 
concentration ink dot which produces neither a blot nor fluid on Form P can be formed. 
[0031] However, as mentioned above, the electrified toner particle is condensed on the top-most 
vertices of an ink meniscus by electric field. In the so-called recording head of the tone jet 
method which the condensed toner aggregate is turned [ method ] to a form and makes it fly if 
the record voltage for making an ink drop as shown in drawin g 2 fly is impressed to the record 
electrode 6, at the same time the electric field E which carried out the other ****, and E' will be 
formed in a counterelectrode 1 6 from the record electrode 6 — the record electrode 6 to the 
counterelectrode 1 6 — hard flow (method of drawing Nakashita) — the other side — electric- 
field E" [ **** / un-] is formed.* Thus, if electric-field E" which goes caudad from each record 
electrode 6 is formed, migration of the other toner particle 22 will be barred by the ink passage 4 
from a mold cavity 7, the condensation effectiveness of the toner particle 22 will fall, and the 
regurgitation frequency of the ink drop 27 will fall. 

[0032] For this reason, in this invention, the above-mentioned problem was solved by impressing 
the control voltage explained below to the control electrode 14 arranged in the pars basilaris 
ossis occipitalis of a container 8. That is, by impressing predetermined voltage to the control 
electrode 14 arranged in the location which sandwiches the ink mold cavity 7 between the record 
electrodes 6, the toner particle in ink is turned to the record electrode 6, and was pushed up. 
[0033] It is shown with the record voltage waveform which explained to drawing 4 the wave of 
the control voltage concerning the gestalt of implementation of the 1st of this invention 
impressed to a control electrode 14 by drawing 2 . According to this, where bias voltage is 
impressed to all the record electrodes 6, before record actuation is started (i.e., before 
regurgitation voltage is impressed alternatively), at the time of the non-recording actuation after 
record actuation was ended, the 1 st control voltage lower than bias voltage is impressed to a 
control electrode 14. On the other hand, the 2nd control voltage higher than regurgitation 
voltage is impressed to a control electrode 14 during record actuation. 

[0034] If the 2nd control voltage is impressed to a control electrode 14 during record actuation, 
from the potential of each record electrode 6, the potential of a control electrode 14 will become 
high and the other electric field will be formed from a control electrode 14 in a mold cavity 7 at 
the record electrode 6. Thereby, during record actuation, towards the direction of a tip of each 
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projection 12 of the guide film 10 which projected the just charged toner particle 22 from each 
record electrode 6, the inside of ink 20 is migrated and the toner particle 22 condenses 
efficiently to the regurgitation location of ink. 

[0035] Moreover, if the 1st control voltage is impressed to a control electrode 14 at the time of 
non-recording actuation, from the potential of each record electrode 6, the potential of a control 
electrode 1 4 will become low and the other electric field will be formed from each record 
electrode 6 in a mold cavity 7 at a control electrode 14. Thus, if the other electric field are 
formed in a control electrode 14, the just charged toner particle 22 will migrate towards the 
direction of a control electrode 14. The toner particle accumulated in the ink passage 4 or the 
guide film 10 at the time of record actuation can be re-distributed in a mold cavity 7 by this, and 
the blinding of the ink passage 4 and turbulence of a recording characteristic can be prevented. 
[0036] Change of the diameter of a dot to the number of record dots at the time of making an 
ink drop breathe out continuously, respectively is shown by the case where the case where 
control voltage is impressed to drawin g 5 to a control electrode 14 like the gestalt of this 
operation, and control voltage are not impressed. 

[0037] Even when control voltage is impressed from the hit recorded 1000 dots when control 
voltage was not being impressed to the diameter of a dot being small rapidly according to this, 
and 5000 dots is recorded, it turns out that the diameter of a dot hardly changed but record 
continued and stabilized at the long period of time has been performed. That is, by impressing 
control voltage to a control electrode 14 like the gestalt of this operation, a toner particle can be 
condensed efficiently and record continued and stabilized at the long period of time can be 
performed. 

[0038] The wave of the control voltage concerning the gestalt of the 2nd operation is shown in 
drawing 6 with the wave of record voltage. According to this, pulse-like control voltage is 
impressed to the record electrode 6 to the control electrode 14 irrespective of the time of the 
non-recording actuation to which the record working to which record voltage is impressed, or 
record voltage is not impressed. This control voltage superimposes alternating voltage on direct 
current voltage, and is formed. 

[0039] Moreover, the actual value of control voltage is set up more highly than the actual value 
of record voltage, and if it averages, the other electric field will be formed in a mold cavity 7 from 
a control electrode 14 at the record electrode 6. Thereby, towards the direction of a tip of each 
projection 12 of the guide film 10, the just charged toner particle 22 migrates and condenses the 
inside of ink 20 efficiently to the regurgitation location of ink. In addition, with the gestalt of this 
operation, in order to raise the condensation effectiveness of a toner particle, the standup of 
regurgitation voltage and the standup of each pulse of control voltage which are impressed to 
the record electrode 6 are synchronized. 

[0040] By the way, although it is possible that the other electric field are formed in the record 
electrode 6 from a control electrode 14, and the toner particle 22 fixes on the ink passage 4 or 
the guide film 10 even if it is at the non-recording actuation time if pulse-like control voltage is 
impressed in this way With the gestalt of this operation, since pulse-like control voltage is 
impressed, the toner particle 22 in ink 20 is always excited, it is always forced movement, and, 
thereby, fixing of the toner particle 22 is prevented. 

[0041] Change of the diameter of a dot to the number of record dots at the time of making an 
ink drop breathe out continuously, respectively is shown by the case where it is not impressed 
by drawing 7 with the case where the control voltage of the gestalt of the 2nd operation is 
impressed. 

[0042] Even when control voltage is impressed from the hit recorded 1000 dots when control 
voltage was not being impressed to the diameter of a dot being small rapidly according to this, 
and 2500 dots is recorded, it turns out that the diameter of a dot hardly changed but record 
continued and stabilized at the long period of time has been performed. That is, record which 
was mentioned above also with the gestalt of this operation and which could condense the toner 
particle efficiently like the gestalt of the 1st operation, and was continued and stabilized at the 
long period of time can be performed. 

[0043] The wave of the control voltage concerning the gestalt of the 3rd operation is shown in 
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drawin g 8 with the wave of record voltage. According to this, during record actuation, direct 
current voltage higher than the regurgitation voltage which was mentioned above and which is 
impressed to the record electrode 6 to a control electrode 14 like the gestalt of the 1st 
operation is impressed, and pulse-like alternating voltage is impressed to the control electrode 
14 like the gestalt of the 2nd operation mentioned above at the time of non-recording actuation. 
[0044] If direct current voltage is impressed during record actuation, from the potential of each 
record electrode 6, the potential of a control electrode 14 will become high and the other 
electric field will be formed from a control electrode 14 in a mold cavity 7 at the record 
electrode 6. Thereby, towards {he direction of a tip of each projection 12 of the guide film 10 
projected from each record electrode 6, the just charged toner particle 22 migrates and 
condenses the inside of ink 20 efficiently to the regurgitation location of ink. 
[0045] Moreover, if pulse-like alternating voltage is impressed at the time of non-recording 
actuation, the toner particle 22 in ink 20 will always be excited, and it will always be forced 
movement Thereby, it can prevent that the toner particle 22 fixes to the ink passage 4 or the 
guide film 10. 

[0046] Change of the diameter of a dot to the number of record dots at the time of making an 
ink drop breathe out continuously, respectively is shown by the case where it is not impressed 
by drawing 9 with the case where the control voltage of the gestalt of the 3rd operation is 
impressed. 

[0047] Even when control voltage is impressed from the hit recorded 1000 dots when control 
voltage was not being impressed to the diameter of a dot being small rapidly according to this, 
and 2500 dots is recorded, it turns out that the diameter of a dot hardly changed but record 
continued and stabilized at the long period of time has been performed. That is, like the gestalt 
of the 1st mentioned above also with the gestalt of this operation, and the 2nd operation, a toner 
particle can be condensed efficiently and record continued and stabilized at the long period of 
time can be performed. 

[0048] As mentioned above, in the so-called recording head of the tone jet method which 
condenses the electrified toner particle by electric field, and is made to fly towards a record 
medium-ed, it is effective to prepare the control electrode for pushing up a toner particle 
towards a record electrode in the pars basilaris ossis occipitalis of an ink mold cavity, and, 
thereby, it can improve the condensation effectiveness of a toner particle. Moreover, fixing of a 
toner can be prevented by forming the electric field of the other hard flow in a control electrode 
from a record electrode at the time of non-recording actuation, or impressing pulse-like control 
voltage to a control electrode, and exciting a toner particle. In addition, this invention is not 
limited to the gestalt of operation mentioned above, and is variously deformable within the limits 
of this invention. 
[0049] 

[Effect of the Invention] As explained above, since the image formation equipment of this 
invention has above configurations and operations, it can condense a coloring-material particle 
efficiently and can perform record continued and stabilized at the long period of time. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The plan showing the recording head of the ink jet printer as image formation 
equipment of this invention, a cross-sectional view, and a drawing of longitudinal section. 
[Drawing 2] Drawing showing the wave of the record voltage impressed to the record electrode 
of the recording head of drawing 1 . 

[Drawing 3 ] Explanatory drawing of operation for explaining the action of the ink when impressing 
the record voltage of drawing 2 . 

[Drawin g 4] Drawing showing the wave of the control voltage concerning the gestalt of 
implementation of the 1st of this invention. 

[Drawing 5] The graph which compared and showed the recording characteristic in the time of 
not impressing with the time of impressing the 1st control voltage. 
[Drawing 6] Drawing showing the wave of the control voltage concerning the gestalt of 
implementation of the 2nd of this invention. 

[Drawing 7] The graph which compared and showed the recording characteristic in the time of 
not impressing with the time of impressing the 2nd control voltage. 
[ Drawi ng 8] Drawing showing the wave of the control voltage concerning the gestalt of 
implementation of the 3rd of this invention. 

[Drawing 9] The graph which compared and showed the recording characteristic in the time of 
not impressing with the time of impressing the 3rd control voltage. 
[Description of Notations] 

1 — Recording head 

2 — Substrate, 

2a — Upper surface, 
4 — Ink passage, 

4a — Opening, t 

6 — Record electrode, 
6a — Lead, 

7 — Mold cavity, 

8 — Ink hold container, 
8a — Ink feed hopper, 
8b — Ink exhaust port, 
10 — Guide film, 

1 2 — Projection, 

14 — Control electrode, 

16 — Counterelectrode, 

20 — Ink, 

21 — Carrier liquid, 

22 — Toner particle, 

25 — Ink meniscus, 

26 — Toner aggregate, 

27 — Ink drop, 
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E, E', E" — Electric field, 
P — Form. 



[Translation done.] 
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aa?ife±EttaifiB4» aataaacaa ttawi 
a# t is i * t Rt Hi £ -a- a t «> © a m a e * * t a ee a 
e*^ '■aaacab , c±fifiB«BCBiau uea 
t±natatc#t*&^ jifcEaa+ofiffltt?* bb ut#E 
a«wciRiitTafli**sEa*Bii» 
±E«88Srt-e*-3T±f3*tBBBfr 6 anfettEt 

EBSnfcEBBHi:* 



±EBSBS*s A VKBB * » ^ T ±33*1 EBB A» 6 E 

ebbce-sb 1 ©aa*E**afe»©-tBaaiBE 
j.&s^ai©MBaE,'±Eai©«BfcBtEs© 
B2©aa*aar*fc»©»2oMnaE. a*v» 
2 ©aakaflsoa 3 ©«a*»a-r*fc»©» 3 © 

*WBE£±EfWWBBCWJto**fc©^*^^ -t* 3 

Ea^st j- aEaaft* a ±jb» i ©meee*±e 

M»aafe8JliiCT±E««SB*J:VaftBrtoE» 

a*©€jaa?t±Eaaffiaea»taa**, ±e 

EE¥RCJ.SEEBBtfBCtt±EM2©MBaE*$ 

.tiris 3 ©«aaEt±EtwiaBc*scaB i/r ± 
EaaaBaiffaaBrtceaa+oaaa^taa 

3**MB*El:v 

tBjtTviSZfctBafcfaBBBJBBi. 

[»a©»«attB]' 

[0 0 0 1] 

[«a©B-r*tta*B] ^©^Bfltt, Baa^>y > 
*-ai?©BBE*aBca?K ac, BBbtaatt 
?t»atta#+c^a**fcEaac»aft*tfi!a 
**r» ■aaufc6»B : F*aEaB#fcai*TittHi3 
* t bb * jkb-j- saaaaaa c ss -r s . 

[0 0 0 2] 

[«*©aw] «*» «9**ry>*-«i:©Baj& 
fig^ittT, ^Boaaa^x^rtBfc^aroaa 
tsibf^'j^h*^ u* aaa? i: bt © b a 
?*aa-f (ebb) *beu ;x;i/*aacB- 
sE*EPi)Db-c h^-- a?*aas*rafiLfcE»« 
t-f ^^Btaa^^BBtaat*^*)**^ 

[0 0 0 3] 

[EB#BftbJ:$l:TSBB] £©«©*>* f*v 

y» va^i/T'f >*ataiB***fc»- f^-* s F»i 

PW2Cft«b"CBtt*D*auBV^ C©fc»» ftW 
C S o T t &EB # T? § * V > t V> o fe p^a* 5 fe o 
fe. 

[0 0 0 4] C©£$tix Jil±©^£IS**i»nfc i fe© 
^©iWlix Ea^fce^JiK^^Sa^-ii-SCi: 
fc<»BA<aa-CiK ftWCHoTEabfeEBtfTf 

ssBaaaBBtaa-rsciic**. 

[0 0 0 5] 

[BE*B*1"*fe»©*Bl ±EgWS:afiK-r2.fe 
C©BE©^*B«BlE«©BB»aBBtt» E 

Ett«a.t'c»ai/fcfi«a?t*BbfcEB*t*a 
ufeiR&gisfcx ±Eaa»caabfcafflaB'Nttas 

Ert©EBB*Wat5«EBi:x ±fflPtdi<ag*e)K 
ttEttBC»Ebfc*l3BEaCB5«»*JWU -t 

E*ffittBt«a*nfcEaBf©fiffltt?*»BbT 

#E«iaCE»Tttffi***BE*l«k» ±EBS» 



[0006J cearicD^fcaa^Eaoaa 

JMBlis BB&Battaaufc&aa^tftftb 
feEaBSBabfeaaafc,. ±IBJRSSIUc|B«Ufcttt 
liiaB'NttBBBtiOfiaBfca&tSft&BJ:, ±E 

**a«u, ±ettaaBE*ft**i&Eaa*o&a 

a?t^l/C*flBjB*l:a<*Ttta**2fia¥R 
fc, ±EEafRK«fc3Eaaf 4»tt±SJR§Sil*J:lF 

Ka»*a-3T±ERtajttB' N 65 * 1 aa#*a« 

±EfltiBaBCaWT»a*tf, ±EE8k*atJ:.a# 
EBJM4t£tt±BB*a*J:tf*aa«as±fla 1 

Vflt»Brt©Ea*«ffflftMtt?t±EiltfliffiK*>6« 

.[Q 0 0 7], *fc, ,C©«fH©5 *H*B3Ea0BB 

^aaatt^«attai»4)ca«b&6Mtt?t^ttL 
&Eaatcau&aa»h« :±fi«aaKBBbfctt 
uaa^ttcaanoBattf aai-«aiMi2:, ±s 
• ttUttB**BauBBE*ALfc*E«iKaeR3B 
ataau ±Ett(baa^a$n&Eaa>t><D6a 
a^saa i/Taeaiti^t:AitTtttB«*«Ea4A 

t, ±Baa»*,kvaaB^a&±Ei?tasftBC|*i$ 
a 1 ©BIM3 Atfc:©a 1 ©^hiSlRi 2©^# 
±EJKSa:fcj:iF{ftagSrt0E8»4» 

©eaa?*aas*afwa#ai:s *b*th*. 

[0 0 0 8] £fcs £©aa©3t>B#a4EB©B& 

aaaBtt, aaaa*cf>£BBi&fiMB?t0BL 
Aeaatasi/ftaast:. ±Eaast:aabfci!t 

ffiftBNRagai*3©Eaa*aa*--&aa»i: % ±e 

tttuffia^^attiBttBicArAu&^eaKacaaa 
ataau ±EttttaBk:aB£*i&BBB'f>®&M 
a?*aa uT#Eaa*cfii*Tttia*#*Ea*a 
±EEaaaej:&Eaaa4>tt±£BBa&J:iF 
ftaata-3T±E«:ia(fi:B'NiRi 5 a 1 ®B*«aa 
u icaaaajivftiMmofiaa^oaatt^t 
±fittattaeni*T*a&*. ±EEa^atj:a* 
EaaftEattt±E«a»*jtw«aBta!>±Ei!tai 

ffiBCA5»2 ©BJM3 Jltfcca 2 ©l#tjJ*rS)t© 

aaoaataacaau ±fittsa*j.zFa&aa 
®EaB$®&aa?$fitt3tt3jHa?Aj:, ^n* 

[0009] *fc, c®fta<D5«aaasea<oaa 
aaaaa, aaaB»*fc*BL*:&att?t#ftb 
&Eaa*aBbfeBB$ff£, ±E«ssa©-at 
aabfcttttsB'sttBsssrtocBBfcftatftft 

±E^«&a©±ERttll(5ET-fflg|P©aHta 

it 6 n feEaas i , ±£ttma asa-eEaa *<d e 



/Na?S»a*ttafc»ffl>W7X«E..*J:v±ERt 

ajfiB taa* fiAM?c±fittuagfr £ anttb 
b tas b t a eaaa c a i* t ttu ** a & »© nt 
tH«E ** - j- i ebbe 4 , aaaa da &t±£b* 
aataau ±EttfflftBcaa$.ftfcEaa+0e 
am* £ m b t asafe "a t awrciitafe e$* 
at. ±EasssrtT» -a xiEttift b> &anfc 
&bcsb$ n&aaaa t , ±Ea§sa*i^a 
a«a?T±Eaaaa'^6iBa.aif ca^a i ®a* 
«j:vai®aa^a:iqis®a2ioaa«aa4-s«:» 
oflaa£E«±EMaaiacaa u. ±E"aaas'i3.J. 
vaaart © ebb * © curat? ft a*'* 4*1 Mpaa 

[ooio] *fc, coaaoataaaeBaoaa 
aaaaa, aaaaa^caatfeaMaf tifrttt 
&Baa*Ba ufecaaa ±B«as$0-ajc 
b^^uaa^aaaaaaoEaiataatsa 
aat, ±EaaB©±ERtaiffiBT-<b5aq©aHtffi 
ttsnfeEaaa^' ,±BttattBieaTEaa«oe 
«a?*aa**6fc»9^<fT^aE, aiv±Ett 
ffiftBcaa^nfe&aaf *±ERtttiffiE*e)aiitai 
a Bicaa bfe^Eaaftt a» xttm* # .« & «>©& 
aaEtat-asaaa*. aaaacabxiEBa 
aatBPinu ±i3ttitiftBt{8&£ftfcfeaifli*.©g. 
aa^-taa bTaEa«*tattTtttB*.#a.Ea* 
aits ±EaaaartT*oT±Eia:aiftfi4»ianfe 
ftBtEB^nfcwaaats ±Eaaas&j.vaa 
a*a-3T±E0jaaffi*e)Eaaak:iRiaai©aa 
*aar a fe»o±EttaaE i *> a^a i bmm* 
Es a^v» 1 ®*ai:aas(oa2oaa«aar» 
fc»o±E-»H TxaE «k 9 ana 2 oaaaa't ±e 
fMaasfcajD-fafcc-caoT, ±Esaaatj:a 
ebb* *a ±eb l.omaaa t ±Eaaaa c aa 
bT±E«aaaaj>vaaaa<oBaa4>(Daaa? 
*±EttaaBtflttTaa**, ±&Eaaat:j:« 
aEaaaak:tt±fia 2 <DMaaE«±Baaaat: 
epsd bT±BaaaaaiwaaartoEaa«f oaa 
a : F*±BttaittB*e>an**ataas-B-aw»* 

[0 0 11] -©%M©d*.lf*J17IBaffiiii^ 

aaaaa. «attaa«fcffabfcfi«a?^ab 
feBaatcai/feaaasfcx ±b«bb*<ohie 
wabfettiBftB'NaaaaartcEaasaa-rsw 
aats ±Eaaa©±ERtiijftB-c-©ap©aHt:a 
it h tifeeaaa k , ±Ettajft BisaT?Eaa*©e 

aaaicaa»nfcfiMtt?«±fittaiaaa6atttii 
aat»atfc*Eaaacai*Tttai**4&»<Ditt 
taaEE*a*-sEaaE4, Baaatai;T±EEa 
tfiBtEPioL, ±EiitaiftHc«a$nfcEaai'ofe 



M&-? & m lt#bbk*k a m Rtm * # a bb* 

& h > ±EiR8&' Brt f * ^ T ±fint fflffl IS *» ?> Ulixfc 
'•ffiBCEBSftfc*IB*Bfc. ±E*gSS*s*VW& 

£E, $atf*l©BBfcifcflS©iB2©«tf*JBB*S 
fc»©_tg3;WT*SE4 5 f£^35 2©iM9P«E*±E 
BBBBCBEtBiOU ±B«*8»6iW«»Hrt 

[0 0 1 2]'t&, £©BW©5 5B#B8EB©BB 
BBKBt: ct 5 i:> £lBM»««C9Jfti1-** 1©B» 
SE ft 4 tfiEEBBBK: EPJP f & ttttBEE £ Htfl* * 

[ooi3] sc, cKbaw© a t>B*s 9 ebciib 
rb u ttt ana i »rt ©E»«i ;* fcBt * tfc 

tt&ti&BBBSi:* ±BPtfflffiK«»-Cffi<i«+©'ft 
HMt?ft««***fc»0^ 7"*BE, *4V±Ett 
tBttBC*** ftfcfeJWtl? * ±B«:HittBtf KtttB 

tB«£Et*r-r«BiMtffit'» ■ftB^ClSUtlEE* 
B«CB»U'±»ttffittBCflU&3ftfcE*B+©fe 

«tt?t**uT#EiMi#ceittTitta***B»* 
st, ±EJKSgsrt^*^T±EttH4&B*>$>Btife 

ffiBCBBSnfc'MIPBBi:. ±fW«BB**tfB* 
H*aoT±BMil««fr&fi«*HCft5*10*» 
*JBBT5fe»® ±EHtfflBE4 5*v>* 1 ©«»* 
E, ±EBl©BBi:Hl>fll§©B2©aB*»*1"6 
fc©©3§ 2 ©IWBBE, ' ti 4 V* 2 tiffin t ©$ 
3 ©«# « »«r * * »©?*§ 3 ©SCTmE * ±BMRB 
fiBtEPiP-rSt©T-fcoTs ±EB»*SC«kaB«tt 

ft*ii±EB i ©*iiP«E*±E*wp«atwiip bt± 

BBBSB* 4 KBKrt © EBB* Ofeffl*? * ±B 
RtaittBCI«lW-C»»**s ±BE»*»C*4#fia 
»ftRfctt±Em 2 ©!HBBffi*4tfB 3 ©fflfiPmES: 
±fiMBBBC*SCBB LT±E«BS»fc.kt«M& 
RflfflESB+fflfiBtt**^***** 1 * 8 ^' 4 

[00 14] 

[»«©B*©J&B1 WT, E®£#!8bft#e>;:©& 
BaBBaflHBt^TlMlfcKW*"*. HICtt, - 
©BW©BB©JBBCB*BBJBl*»Bi: UT©-f 
yxyh7 , >J>£ (U"F» #C^'J>*k»1"*) ©§ 
SB, Tfcfc*>7 ,| J>*©Eg^ > v HI© ( & ) ^BBU 

(b) &KBBK (c) IRWfflBltlWIWCSUT* 

[0015] KB^-f K 1 tt» B«tt*r*tC J: 0 Jfc/SS 



ftfcffiJ&tftt0aS*2*#ly"tV>a. »IR2©±Bi2a 

fc«»©RE©B8P4aA s BfiR$*lt^S. *fc« ** 
2C'tt»'#«iP4aCait»J:^C»«2tltai/fc 
BBC-f >7ffiB4#B'l*£:fvCua. 
[0 0 16] &J£2©±®2 a£«, SBBP4 aCttfc 

u-r«*©ns«©ESSfli6*«jKjs$titv>a. ffi, 

«elH 6 ftV J5P 4 a, ' -f > *BH 4 1 HMCBIt 
idffl© i • ctBB-f sfe"»©u- 6 atf^tveftPb 

^T|q|C3'f*lB#*lT^*. 

[0 0 1 7] S«2©T75Ctt, »B2i:©B"e*+t: 
y*-7*J&«U Eftiflt^bt©^ >**-©*+ 1: 
7M-7rt C«8 UfcBBffifcH * £ ft 

(tt"F. *t«»8i:»rs) 4»tt»6 

n-rv>5o ss8©«fflt:tt, 0/f>bftvw 

S'feftCBB©-* >^WI&P8 a, *4VH*bfcvW 

aj^-a-sfcftfflafto-f 8 b*»BB*ti-a> 

s. 

[0 0 18] gH8©flgST-39-3Tgt£2Ci£&bfcft 

K7-f 1 0A5ESg^i^T^^^|. ^f-f h*7-< ;UA 1 0 
14, £^>?Slt8S4*$1s!Ja#|iSK tftt>%Bt^fl ( 
l©ft*#ftl«**K?&oTi£t&3ft, *«2i:B5il^ 

i-5ffirttE»**itv>a. ^i* H 7 -< l o w SB 

2CBUfciSl 0 atctt, B«2©#-fi'i'BB4* 
^b-C±*CSVfcmt$©^iei 2A^fi£$tl-C^S. 
#?gei 2tt, EB«B6-*«ilT±*CBai**ifc$fc 

[00 19] ^ttT7 1 ^-7F*3-C$)-3TS88© 
IggptcJi, ±atbfc#E«BB6t:»bTli&¥fi ; tcSZ>* 
feSJfflimfiBl 4*sEIS^nTV 1 >5. miCfflEfS 
«B6*5«kV»J»*ffil 4(4, -r>7£JKgbfe*+b: 

S. N, WB««14Ctt, E^bft^ffii&lUB&tfgS! 
?nT*5 5, ^Mt5»W«EA s BPl]D$n5 4-5 tfto 

[0 0 2 0] ±E©4d t«B*nfcEB^y H 1 «\ 
affi2©±Si2a, t4to%B»OE«B«6tf«rt$ 
n*:ffl* 5 «8*¥K:ft 5 4 *> (CfiLSftto^ ix?> . <* 6 1 , 
StR2©±®2 a*>?)BB±*t3fSBBBWbfcfiB 
Ctt; Stt!$*vfe^|qiS«8 (Bar*) * 5 ±lS2ai:BS 

lC»nl/fcBC»-9T, -BEBBftiiLTCfflBP 

(BBta) * 5 «i&^ixs4o»cft-3Tus. 

[0 0 2 1 ] ttT» BB^f K 1 rttU3W5-f >7©B 



- 5 - 



[0 0 2 2] -f >*«±, H*l/«c^«»«t^LTBIiR 
© -f > f 0t £ □ 8 a £ # L T * * fcf =r 4 - 7 ft t S A $ 

>*«B| 4 ©WML titVXl 
b-7^;i/Aioo«©3?lil 2©jH*vic«k»K 
*«tfi}4, fc«fctfSBija4 aft^bT^.|q|««*St± 
f?£ft3. C©fc£ x K7^;UA 1 Offlg-^jgl 2 

[0 02 3] CfflidtCLTtf-r Y7 4)\,k 1 0©&£ 
^tf^-f-7|*|tffiX$tifc'f >*©-&#, «R©-f 

V « ^ U T II * L fc V l Y > >? B JR * > * ^ 0 jR £ fl 2> . 
^©t§, Y >*©«m»tt, #SUB1 2Cfi-sT*« 

* ftfe-r > * ^ * x ©AM* #esr 5 ti 

[0 0 2 4] H2ttt» !B»^s» K 1 ©SfBSSffi 6 1 

®»B*SbT*a. H3Ctt, C©EBaEft 

TnUTifeS. «Ts BJ2*J;Via3 4#MUT, gBaa 
£E*WflOLfcffl»*»6-iSfiS©-f fftfct 
-f >*»©i!tili»f|sfc-D^TlMjrs. 
[0 0 2 5] *Tx ^'J >*oa«4s*>s*iai: % IB 
K l©^T©g3»ma6t:JtLT>'W7^SE* s 

?i:ni;iE«ttoiiaiE«jE-r*t), *iBaaa6K#jgi 

12 ©*•$/*£© Y >**-Z*Z<Dm&fri!> 
[0 0 2 6] C®J^fc±T«DWMMefc^f7** 

E#EPin£ftSfc, 13 (a) fc^idJc, &fBan 

S6*6»fil«Hl efca$a*EjWB«<*fiS. -f b 
T, £©a*ECJ;*IMMW7fc:J:oT, f>*2 0|*) 

*2 0rt*±Jtefu -Y.>*^=^*^2 5fflffljS. f 
kbtiH Y7 4tUi* 1 0©£jgl 2 ©$fc Wiethe 
-&?2 2#gjg$ixs. oiO, ^>^^^A72 
5©JBtt*Waa«l 6fcfih»T**t*-9THSfc 
», 2 5©«jftC**S*l H 

tt©fi^&aa&6©4>*£*&&ft«#6&jei 2 {c 
»oT±#*lu -f 2 5©mjjtfc»** 



- 6 



[0 0 2 7 ] 3©«t at, »£gSi 6 tC/W 7*«E 

* s En;jn?tiT-i' >^^^^^^ 2 5©iH4.iS<t ht- 

Z#WK*n«i:, 0 2tC,Tf«ta'&:^WT^a 
EiD&VVVMttcnlttjjgEAL B&IMCfctT* 

fc<<^eamig6li,./W7;*JiECM#£ft3 0 
[0.0 2 8] C©<kd£, tttt«JEEtf9in$tl&eft« 
«e««-ettvH3 (b) tvtJ:-5t, /W7XI^«t 

5A^lRiaffil 6^(6i{cJKf,tf 0 fU s -f>*,*=;i 
A* 2,5 ®KjftttfiC»«3*ifc h 2 6 left 

ffl-f SUMMl^Y >i/p<-^x 2 5©HBSSlA£fT 
03 (cj.tsnat, hi—:Ud®2 6 
tH>*m2 7 i: LTWlSimfiB 1 8*fttj|Wssii«. 

cnc.A »k *f(^s^s 1. 6 k©Hcttie*nfc«*p± 

[0 0 2 9] i©^, 4>*a2 7tfJRn*fc&Cft« 

5©JW@3 (a) fcSi-r»ttCMSnT*©C«iS 

[0 0 3 0] J£t±©«fc5fc, Oil»«*fc:tel;TJllR$n 
feSBJSSfii 6 t^UTx . El 2 tjjR LfelBaffE*BJin-r 

acifcjctK 2 of*i© h^-— m-?2 2*-f >^ 
p<=X*^2 5©m^c«&*A<»*-cg, »«P±t 

[00 3 1] laUfeAit.HLfeht 
-a?*a*tJ: Y p< =^*X©S^,{c«« 
«*Lfch^— **«*HIKK:iR|<*TagJ$«3. 

wLfciift'f >^ata»**afc»©i3aMjE*E 
aa®6fc:EPADi-5i:, i3aas64»6^aai ec 

fR)-5±iBLfca#E, E* 4*«j«S*i*i:Bi»t. |3a 

aa 6**$, aaaai 6i:i*is»^iqi m^im traa 
^n&a^E" 4««j«*ft5. c©j:3c#iBaaff 

6 4»6T*trt4>5.a*E" ^Bfilc* tlZ tttf 
-f-74>6-f>^iKES4tfiia h^— fi?2 2©^Eft*s 

[0 0 3 2] ^©fefe, *^H5T-{±, ^S8©Eg|5lcE 

Rufcwaasi 4c*tuT, ttTcnntsinpas 

iBa*a 6 i:©|ffl-T:Y t^-f — 7 

Ctti/&Miwafi 1 4 tflf*oaEtB4otac tizx 

[0 0 3 3]H4ttt, M«P«fil 4tEpj]Dt5^©^ 
B^©1 1 ©*ffli©JBSit^5»|ffliaE©ifi^4, 12 7 
«WLfclBaaE«JBi:i:*tSLT»«. ZhlZXZ 



-efiSftfttfHJSSiiafiir. tftfc*>n.ttb£E#3SW) 

£ EP/JD $ h * 63 . fc <fc VlB8»ft #R T $ fltz &0) mi 

[003 4] Ea»f**cw««H l 4 1» 2 amm 

EfcEPiJDf 5 1 x &IEasa 6 ©fg&J: flPltiWmfig 1 4 
®«ffi#iS < ft D . *+KT4-7rtCIW»*lil 4* 
e. Easts 6 £ Fr] 3 S# #/&J5£S ft* . d *i£ <t *> , E 
a»fl"t>Ctt, EC»«Ufch^- fi?2 2tt«'«f!ft 
mfii 6 Ufc^T'f K7-r;i/Al 0©&3&gl 2© 

JtSS^filClRlltT-f >7 2 OflfciijcfjStU -YV?©!* 

[0 0 3 5 ] 2M3aill#»S£SlfrP«fll 1 4 fc» 1 
®«»aE*BJinrafc« *ffiaaB6 0att.fc!>ffl» 
Sfil 4©Sft#®<fttK **£7 1 <f-7l*gfc&Ea 
*li6;t>>fc*ia*ai 4C6$ajM«Ba**ia. 
«fc 3 icfMSPSH 1 4£A5a##J&jfc£ft*i^ E£*p 
Slfeht-tf2 2li> MWttU 4©*ftfcfl8-T 

h'7-f JUA 1 0t3«£flfch^-!ft : f3:*-vex 
g$ tJ^iEaifttCfttlfcKiJhT-ga. 

[ o o 3 6 ] b 5 cau *aa©aa© <& •? izmwm® 

fcg©8BSK v UltMti K-y h£ffl£ft£^bTfc 

a. 

[0 0 3 7] cntCtSfcv »WSE*Wttlb'CV>ft^ 

i o o o k» hEabtfcfc 
fe»^ci±» 5 o o o y * na»tfc«fA-et k » ba 

jWB£*ftLTS6-*\ HflBCH-sTS^bfeEatfT- 

iToacihA'tofra. *^fflfflff^©«fc-5t: 
f&JfflSfiil 4t*fb-c$fflmES:eii!in-rsctt<tDx 

EatfT-tS. 

[0 0 3 8] 0 6ttt, £2 SMiM 
E©«U&SEaaE©«fl&i:i:fefc*bTfc3. 
ct^tx Kaa-ffieCEaaEjPBJiraSJxT^SEaa 
fl**, 56^^tt!3amff* s EP^D^^^•tl^ftv^^I^ai!)^ 
C»fe&1\ M»*ai 4C»bT-'Vl'^ttOiHW«E 

[0 0 3 9] W»«EOSI»ttttEMk«ffO*» 
H «fc ft? ¥*StSi:IM*a«l 4* 

&Ea«Si 6 {C[S|-5S^* s *t tfx-f-7 rtCJgj«$n 
5o dft£<fc!3, EC?i?«bfch7— *fi?2 2«U ^ 
K7-<;i/2» 1 0©&§?jgl 2©5feiS*lRltC(plltT^>7 



2 0rt£i*®j£ft> -<>7©nj:ail5^^J*^<iS«^ 

ft*, a. ***®JB!tt?tt, i-^-"*^©***** 
i3atllS6tcEnJt)nt'5Pitti*E©i*>±* s 
0 i:»|^Hl«E©S''V^^©iit>±* s 04:^^:Pl!t(|^■^i•TV^ 

[0 0 4 0] tc5T\ ^©Ji^WTxttroffiWaE 
swat *«3'a»ff«t*-3T*pMiP«tti 4*> 

-< ybm&l^iU Yyjfrk l oicstT a;Ii:A ^ i!■ 
AO UTWfcfcfc/'f >7 2 0 $ © h f -ft* 2 2 awe 
»«Sftt*aaA*av*6ftT»b, cftWDhi- 
H£?2 2-©@t#l»lt£ft-T:^5. ' 
[0 0 4 1]- Ea7ttt,'»2©^lfi©JKS8©*HW«E* 
BP<IPb*:®^fe&J!lPCftV^^-ex -eft-eft-f N >7«S& 

g©&ft*SbT$>3<> 

[00 4 2] cftlciSi:, «iaaE*Biilll/Ttr*fcV> 
»£fctt, 1 0 0 0 HBabfc*&5 4»6a»tK 
y h&A s 'h£ <&oT^5©lCttU ftiJ?Bl«E?:EPinib 
fcS^Cttv 2 5 O 0 H f h ES bfe^jST? *> * s» h @ 
if t ft b T * 6 T, AM C fi o T b fcEfS* 5 Tf 

[ 0 0 4 3 ] II 8 tfcL 31 3 agJBOJ&SCftSffllP* 

E©^*EnmE©St^fc ttc*bT$.s. cne 

.tSfcx ESiiff*tts ±Mbfe« l©*«i©^lBti:H 
fcwtsi 4fcttbt» Eau^eewiin^ixs 
(ttUJ«E«fc tliSv^iiamE* 5 EPi!JO^^v, *E»»f^RpC 
li, ±j$bfc^2©Slffi©^ffii:Pl«e, MMB14 
t^Ut, ^;Mtt©SE««E* s W40$tlTV>a. 
[0 0 4 4] ES»f^*t:ii«aE*BiliOl- Skx' &E 

amei 6 ©se«t d «iflift« 1 4 ©«&#* < ft 5 , * 

■^tfX'f-7rttC^Jfflimfiil 4frt>SS*ffi6t:iR|-5S 

2 2 it. *Ea«ffl6*>6«tabfeif-f K7-f 1 0 
©#3513 1 2©ftiS*lRlC|q]W"t'r >7 2 Of*!?:*!)^ 

ti, -f >7©ttffiea^*A<a*$ixs. 
[0045] its #ffiattfmfc<'yi'2tt©&*«E 

i^iD-fSts -f>7 2 0tf©h^--!|a?2 2*s»tii 
?2 2^ >^8KK44>>tf'f K7-r;u/» 1 O'NiftS 
[ 0 0 4 6] 0 9 fclis » 3 ©*!fi©»»©«l»«E* 

S©Xft*^bT*So 

[0 0 4 7] ^n»C<t5i:, »I^BISEtEPi!]DbTV^ftV^ 

a^ctt. i o o o p» naatfeftfe 5 4»6*ai: k 



- 7 - 



fctt^ttt, 2 5 o o tv vmauzmx-i) t y-hg 

bfcSlfciira2ffl**©JBSi:H«fc, h4— tt? 
ta*A<««TS. *JHfcHt>T£jeLfefiS#Tg 

[o o 4 8] ei±ojt5t. *ftff 

$ h->j;xy h£st©fi®<sy KT-I±, 

U fltv^B^;i/^«((DffiflPtt£«ffi||«Bi=BiAll/-t h 

a. ,. ' 

[0 0 4 9] 

fcfi&#T-£.S„ 
[HSonffcRllJ] 

[HI I d©*WCB*JBrt«Bi:i/t©<f 
hry>^ ©fill's y K**-T¥ffiHs «Bf®EI, *>J: 



[12] IlOOKy l*®&MSC8Mn*tiSiaft 
SE©«JB£;i*f 0. 

[03] H2fflfiiimff*EPibPUfei:§©'f >^©Pi!; 
* IK 1 T h fe ® © £B 1 . 



[0 6] ceftN0ft2 0tt,9j!Mrcff«Mff4£0 
§ T Offia«tt 4 tt« vt * u fc ? 9 7 , 

[08] C®£«0j6 3®£«®jgjKffiSMflra® 
. «P*ffH. v »•« : 

[0 9] £3®MMttE*0j!iDbfcfc&*:B)/fll«iii: 
STOBMMfctiUR bTSi Ufc^7 7. 

[»#?>WH] . . 
1-fiS-sy h\ 
2 , 
2 a~±ffl, , ... 
4-f >7gt& v 
4a-gp ( 

6 r-fifllfMI. 
6 a-y — j\ 

8--f>£JKggg, 

8b-Y V<r*fflp, 
1 O-tf-T K7^;ua, 

14HMNI4L. 

1 6-#ft*fi. 

2 l-t+iJ7*, 
2 2 ™h 

2 5--r>^^-^*^, 

2 6~h*— lift*, 
2 7~<f 

e. e' , e" 
phme. 



[04] 



SBSHE 



3Et|&7 
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[01] 
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[113] 



[05] 



[07] 




[116] 



mwns. 



K 



5* 



[128] 



\ 



at***? 
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